The Sourdough, or Baldface, area is on Baldface Creek, in sees. 35 and 36, T. 40 S., R. 11 W., Curry County, Oreg., 31 miles west of U. S. Highway 199. The chromite occurs in a large body of peridotite near its contact with slates, sandstones, and pyroclastic rocks, which are probably Jurassic. The peridotite is partly saxonite, partly dunite, and is largely serpentinized. It is cut by diorite dikes of both northeasterly and northwesterly strike. The peridotite is also cut by two fissure systems, of which one strikes N. 50° W. and has an average dip of 50° NE. and the other strikes about N. 20° E. and dips 60° SE.
Chromite crystals are disseminated through most of the dunite and locally the crystals are aggregated in streaks or layers separated by barren layers. Some layers or lenses of massive chromite range from a few inches to several feet in thickness. Where undisturbed, they strike about northwest and dip about 45° NE.
The chromite that might possibly be mined is all in one zone, which has been shown by prospecting to be at least 2,400 feet long and 965 feet deep. The rapid changes in the tenor of the rock makes any estimate of tonnage without systematic sampling and exploration a guess, but the district may contain between 50,000 and 100,000 tons of milling ore.
The Briggs Creek chromite deposits are on Chrome Ridge, in sees. 11, 14, and 23, T. 36 S., R. 9 W., Josephine County, Oreg. There was considerable activity in this area during the World War.
The known deposits are all in the southern part of~a silllike peridotite mass, which has been intruded into a group of hornblende schists or gneisses and thin-bedded quartzites that may be regionally metamorphosed equivalents of the Jurassic (?) rocks in the Sourdough area.
At least 95 percent of the peridotite in the Briggs Creek area is saxonite. The remainder is dunite, which occurs as small clots scattered through the saxonite. The chromite occurs in the dunite. The peridotite has been sheared and displaced along faults that trend N. 20°-45° W.
The ore is mainly of the disseminated type, with some fairly high grade streaks, but some consists of pods and masses of chromite along fissures in dunite. No significant trend of the ore bodies has been recognized. The dunitic layers, which contain the disseminated chromite, seem originally to have ex-461 tended northward but to have been offset by strong northwestsoutheast shearing. The chromic-oxide content of the chromite ranges from about 39 to 55 percent. The deposits are so numerous and widely scattered as to give a misleading impression of their value and size. The high-grade lenses contain considerable ore, but the horizontal and vertical extensions of individual ore masses are small. No large tonnage has been developed of ore assaying as much as 10 to 20 percent of CrgOs, which grade would be required to warrant concentration on a large scale under present conditions.
INTRODUCTION
Chromite occurs at many places in the Klamath Mountains of southwestern Oregon and northwestern California. In most districts in this region the chromite that is likely to prove worth mining is mainly massive ore in pods, "kidneys," and lenses, most of which contain less than 50 tons, though a few pods are known to contain 1,000 tons or more. In some districts, however, such large masses of rich ore are lacking and the chromite is mainly disseminated, though it also forms nodules and layers, in more or less altered intrusive rocks that originally consisted mainly of olivlne. Even though such rocks may contain less than 20 percent of chromite, in sufficient tonnage they might produce commercial quantities of ore that could be concentrated to yield 45 to 50 percent of chromic oxide. Two such deposits, the Sourdough,or Baldface, and the Briggs Creek, or Sordy, were studied in the fall of 1939 by a field party in charge of F. G. Wells and Including L. R. Page, H. L. James, Robert Yates, W. M. Furnish, and Martin Koenig.
Only a small part of the Klamath Mountains has been geologically mapped, but the rocks of the region are known to consist in general of highly folded and faulted sedimentary and volcanic rocks, most of which have been metamorphosed, and younger intrusive rocks. The oldest rocks are crystalline schists.
Paleozoic argillites, quartzites, and marbles, interlayered with metavolcanics, crop out over large areas, and Jurassic (?) sandstones and slates are present. The intrusive rocks range from granite to peridotite. All the chromite deposits are in peridotite.
SOURDOUGH,OR BALDPACE, AREA

Geography
The Sourdough chromite deposits, as they are now usually I/ called, were described by Alien as the Baldface deposits.
They are in a rugged unsettled mountainous area in the south- The chromite la in peirt disseminated and in part forms maaaive streaks and lenses in both fresh and altered dunite, of which it is an original constituent. Shearing along the contacts between massive chromite and dunite, which is visible in most of the pits and exposures, indicates either that the chromite has been concentrated along shear zones or that the shearIng has been localized by chromite layers. The ore zone has not been sufficiently explored to determine its limita or even its trend.. Its ore, on the whole, is of low grade.
Jurassic (?) sedimentary rocks
The supposedly Jurassic rocks, which crop out in the western part of the area mapped (see pi. 70) are unresistant, poorly exposed, and much overgrown with brush, except along their contacts with the intrusive rocks, where metamorphlsm has made them more resistant. Only near these contacts have they been attentively studied. The rocks exposed at the contact are in part dense, hard light-gray to greenish fine-grained hornfelsea.
In part they are breccias which, in a matrix of similar hornfels, contain fragments of recrystallized, medium-grained rocks that are apparently dioritic. In places the fragments are slightly serpentinized or otherwise altered. Banding is visible here and there in the breccias, but it is so Indistinct that its precise attitude was observed only at the northweat corner of the Come and Get It claim, where it atrikes N. 40° W.
and dipa 85° NE.
The dense hornfels shows no bedding and little of its original texture, but its association with the breccia, which looks like a pyroclastic rock, and its gradation into fine-grained tuffaceous beds in the unmetamorphosed parts of the formation suggeat that it alao is pyroclastic in origin.
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The width of the zone of intense metamorphism averages about 25 feet and reaches a maximum of at least 100 feet. Beyond this zone is one in which the Jurassic (?) rocks are mica schists or phyllites, which grade westward into white, gray, greenish and greenish-brown feldspar-rich shales and tuffaceous sandstones. The schistose rocks are exposed where the contact is crossed by the road and by Baldface Creek, and also in an inlier on the southeast side of this creek. Along the road feldspar-quartz schist is interbedded with chlorite-mica schist, in which a poorly developed foliation parallels the bedding.
These rocks might well be derived from tuffaceous sandstones and shales. The ore body, in the places where it is apparently undisturbed, strikes N. 45° W. and dips 45° NE., but it is cut by many fractures and has been rather strongly contorted. On the eastern edge of the ore body a strong shear zone strikes N. 60° W. and dips 35° NE., bringing saxonite in contact with dunite and ore.
It was estimated that over the entire width of the exposed surface chromite makes up from 35 to 40 percent of the ore and that at least half of this occurs in high-grade lenses or streaks from 6 to 8 inches thick.
On the dumps and ore piles there is at present about 25 or 30 tons of 35-percent chromite ore, and about 500 tons of similar ore is exposed in the pit. Stripping along the strike of the ore body and diamond drilling might well prove a considerably larger potential deposit.
The caved adit on the lower part of the sledge road is apparently on the same ore zone. High-grade ore occurs on the eastern edge of the dunite band, which is 55 feet wide. The exposures here are poor, but Judging from the ore on the dump this adit was driven in a high-grade zone. The ore exposed is in lenticular masses that dip 45° NE., nearly parallel to the main shear zones, which strike N. 45°-55° W. and dip 45° NE.
On the western edge of the dunite band there is a pronounced shear zone with about the same strike and a dip of 35° NE.
Three small pits north and west of the caved adit are badly caved but show banded and disseminated ore similar to that noted in the big pit described above. The banding strikes N. 55° W. and dips 40° NE. Although no high-grade ore was noted in place here, the ore pile shows about 20 tons of high-grade chromite ore in pieces so large as to indicate that they came from layers or lenses as much as 12 Inches thick. The location of these pits with respect to the caved adit and big pit, as well as the apparent sudden termination of the dlorite dike to the east, probably indicates that the ore body is offset slightly to the southwest at this point. No account was taken of probable offsets in the ore body, and chromite percentages can vary so much within a short distance that any estimates of them involve guesswork.
Recommendations for prospecting
Principles. Prospecting and location of exploration pits in the Sourdough area should be undertaken only after careful consideration of the following facts:
1. Concentrations of chromite will be found only in dunite and in serpentine rock derived from dunite.
2. The ore will probably be of rather low grade, averaging less than 35 percent of chromite.
3. Although float is generally of great value in locating deposits, it may be unreliable in this area because of the presence of old river terraces, which are recognized by the red soil that overlies them, between 1,520 and 1,700 feet above sea level. Accumulations of concentrated chromite float at such altitudes are likely to be the result of earlier stream action rather than ordinary downhill creep; and float found at lower levels may have come from these old terraces.
4. Chromite should especially be looked for along zones of shearing and serpentinization; for the margins of layers especially rich in chromite are planes of weakness, along which much of the movement due to shearing occurs, and serpentinization is especially marked along shear zones. The ore bodies are likely to be shattered by shearing movement. East of Chrome Ridge the saxonite encloses many thin lenses, clots, or layers of dunite or of rock containing so little pyroxene that it might be classed as dunitic saxonite. West of Chrome Ridge pure olivine rock is relatively rare.
Dunite.--Most of the dunite is nearly black on fresh fracture, and its texture is obscure. The olivine is almost entirely altered to serpentine. Chromite, together with the chromium-poor spinel, picotite, is present as an accessory mineral; it is mostly disseminated but is locally concentrated in lenses.
Only a few of the areas of dunite are large enough to be mapped. On the west ridge is a well-defined dunitic layer within the saxonite, lying roughly parallel to the metamorphicigneous contact. Most of the dunite appears to form clots, having gradational limits, in the saxonite. In the deep valley at the head of Briggs Creek there is an area of dunite, 600 feet wide and about 2,000 feet long, which trends about N. 40° W.
The dunite is rather sharply separated from saxonite on the northeastern, southern, and western sides by shear zones. At its northwestern end it is in contact with hornblende schists, and its boundary here has a Jagged course which would seem to be due at least partly to movement on faults of northwesterly strike. Fractures are closely spaced throughout this area, and weathered dunite fragments are rarely as much as 6 inches in diameter.
Dunite is characteristically the country rock of the disseminated chromite deposits, which are described later.
Structure. The sill-like body of peridotite is believed, though hardly proved, to have been folded, together with the metamorphic rocks, into a syncline whose axis trends northeastward through the middle of the largest area of serpentine, and It may also have been displaced by large longitudinal faults; but the verification of these beliefs must be left for the future .
The peridot!te mass shows little internal structure. Some, but not all, of the dunlte bodies are alined parallel to the contacts between metamorphic and igneous rocks. At a few places on the west ridge, near the contact with the metamorphic rocks, a streaky distribution of the pyroxene has been noted, but it appears to be very local. Chromitic streaks are common in the dunlte lenses, and although these streaks are not uniformly oriented it is probable that before shearing they were essentially parallel to the dunite-saxonite boundaries.
Both the igneous bodies and the schist have been displaced by faults of northwesterly strike, best exposed along the west side of the west ridge, where each of several faults has displaced the schist-peridotite contact horizontally from 50 to 250 feet. In most places the southwest block has apparently moved relatively northwestward. This movement has produced shear-breccia zones from a few inches to a few hundred feet thick in the peridot!te, along which serpentinization is prominent. Joints along which slight movement has probably taken place trend N. 10°-30° E. and N. 70°-90° E.
Chromite deposits
General features
The chromlte ores of the Briggs Creek area are of two general types. The most abundant type is in general of low grade; it consists mainly of disseminated grains in dunite, which is either fresh or, more commonly, altered to.a mass of talc, chloritoid, and serpentine, though it contains higher-grade streakso It is from such ore that the greatest production is likely to be made. The other type, of higher grade, forms pods, kidneys, and irregular masses along shear zones, usually in areas mapped as saxonite, although the rock within arid immediately surrounding the ore is always dunite. LRP-36-39. Grab sample from ore piles in group 5. LRP-37-39. Grab sample from dump at pit 35 by 22 by 5 feet described under "Other prospects," representing a 6-foot width of banded and disseminated ore.
LRP-38-39. Grab sample across banding representing a 6-foot width of banded and disseminated ore. Prom west face of third pit from the south end of group 1.
LRP-39-39. Grab sample from dump. Largely massive chromite with some orbicular and banded ore.
LRP-42-39. Grab sample from dump on the east side of the westernmost adit in group 3, on the north side of Brush Creek.
LRP-43-39. Grab sample of all exposed ore in pits northeast of the quarter corner of sees. 11 and 14, group 2.
The chromlte has a high chromic-oxide content, but the iron content also is high. The highest chromium-iron ratio is 2.4, the lowest 1.3. Chromite that assays over 50 percent of chromic oxide has a chromium-iron ratio of 2 or greater. Prom the analysis and the ratio of concentration it is calculated that the highest-grade, ore, LRP-39-39, assayed 38 percent of chromic oxide and had a chromium-iron ratio of 2.
The chromite is believed to be an original constituent of dunite. Some, at least, of the high-grade pods and masses along shear zones in areas that are dominantly of saxonite have shells of dunite, and it is possible that all the chromite was originally in dunite but that subsequent shearing caused the higher-grade bands to be segmented and shaped into pods.
Although the chief chromium mineral is chromite, minor amounts of uvarovite and kaemmererite have been noted. These two minerals occur mainly in the higher-grade ores that have been sheared, but kaemmererite occurs also in sheared disseminated deposits.
The original trend of the layers and lenses rich in chromite has been obscured by strong shearing in a northeasterly direction, as a result of which the ore bodies are more or less isolated.
The disseminated, or low-grade, deposits will be described first, and then the kidney, or high-grade, deposits. The deposits in each class are described in order of Importance so far as it can be Judged from present developments. The location of each deposit or group of deposits is indicated by a circle around an index number on the map (pi. 71). Six pits and one caved adit cross the apparent trend of the ore body. These show much ore in an area 320 feet long from north to south and 25 feet wide, but the showings hardly prove a continuous ore body of these dimensions. In one pit only one kidney of chromite, 5 feet by 15 inches, was exposed along a fissure. The entire area may be in a shear zone, the western limit of which is indicated in figure 69 , and the ore body may thus be essentially a stepllke series of fault blocks.
The diversity of strike and dip in the chromite layers is probably a result of shearing. The strike of the ore layers in the three southernmost pits is about N. 40° E.; the dips range from 75° SE. to 60° NW. In the next pit north the one kidney of ore strikes north and dips about 70° SE., being nearly parallel to a strong fissure that strikes north and dips 50° E. In the pits to the north the ore bands strike about N. 55° E. and dip 75° NW. All these readings are based on Incomplete exposures, but they indicate that the ore, which probably had an original northeast trend, is much disturbed. The general northerly trend of the entire zone is probably due to faults of northwesterly strike, on each of which the north side shifted relatively westward.
The country rock of this area is somewhat serpentinized dunite. The chromite is partly disseminated in grains onesixteenth to one-eighth inch in diameter, partly concentrated in high-grade layers from half an inch to 6 inches in thickness. These layers contain from 70 to 100 percent of chromite, but the average ore has an estimated tenor of 30 or 35 percent.
In much of this area a zone 15 feet wide consists of high-grade ore. The ore grades into dunite containing 1 percent of disseminated chromite. The two southernmost pits show high-grade pods as much as 15 inches wide and 6 feet long which, though located along fissures, have not been crushed and disintegrated by shearing. This ore is similar to that in the lens noted in the pit fourth from the southern end of this group and resembles some of the kidney ores.
The dumps and ore piles contain 50 to 75 tons of ore esti-. The caved adit, east of the adit previously described, evidently was mainly in low-grade ore, although a little highgrade material is exposed near the portal. The relation of this high-grade band to that in the pits is not clear.
The workings in this group have uncovered more high-grade . ore than other prospects in which the ore is mainly of the disseminated type, but It is too highly sheared and brecciated to allow an accurate estimate of reserves. Judged from present exposures, this group of prospects is not quite so promising as groups 1 and 2. 
